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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 9, 12 and 13 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

3. Regarding claim 9, it is unclear what it means having "grating in which optical 
path difference varies sinusoidally"? Does the light path varies sinusoidally when light 
passes through the grating? 

4. Regarding claim 1 2, it is unclear what does "a spatial distribution of transmittance 
that varies sinusoidally" mean? How does a grating exhibit the property of spatial 
distribution of transmittance without energy sources? Further, it is unclear whether the 
grating is made to vary the transmittance of light passes through the grating wherein the 
intensity of the light passed through the grating varies sinusoidally. Clarification is 
needed. 

5. Regarding claim 13, it is unclear what is "the third grating period"? It is 
understood that the third grating amplitude modulates the light. Does the term 
"including" a plurality of "the" light detecting elements meaning these detectors are in 
addition to the ones claim 1 already recites? It is further unclear how the detecting 
elements (discretely arranged) are integrated with the grating (Which is continuously 
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construed). Further more, it is unclear what does it mean to have detecting elements 
and the grating integrated together? 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

7. Claims 1 , 2, 3, 7, 9 and 1 3 are rejected under 35 U.S.C. 1 02(b) as being 

anticipated by Mayer (U.S. Patent 6,472,658). 

8. Regarding claim 1 , Mayer discloses (Figs. 1 and 2) an optical encoder 
comprising: an incoherent light source (4); a first grating (1), which is an amplitude 
grating having a first grating period, for spatial amplitude modulation of the incoherent 
light from the light source; a second grating (2), which is a phase grating having a 
second grating period, for spatial phase modulation of light from the first grating; a third 
grating (3) which is an amplitude grating having a third grating period, for spatial 
amplitude modulation of light from the second grating; and light detecting element (5) for 
detecting light from the third grating, wherein the encoder detects relative displacement 
between respective gratings. 

9. Regarding claim 2, Mayer teaches the second grating is a transparent phase 
grating having an indented shape with ridges and valleys and a duty ratio of 
substantially 50% (see figure 1 or 2), in which optical path difference between a ridge 
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and a valley of the second grating is substantially equal to lamda/2, wherein lamda is 
wavelength of light. (See. Col. 4, lines 30-31) 

10. Regarding claim 3, Mayer teaches the second grating is a transparent phase 
grating having an indented shape with ridges and valleys and a duty ratio of 

substantially 50% (see figure 1 or 2), in which optical path difference between a ridge 
and a valley of the second grating is substantially equal to lamda/4, wherein lamda is 
wavelength of light. (Col. 6, lines 10-15) 

1 1 . Regarding claim 7, Mayer teaches wherein the first, second and third gratings 
have a same period P, and both a first distance between the fist and second gratings 
and a second distance between the second and third gratings are substantially an odd 
integer multiple of P'^2/(4*lamda), wherein lamda is wavelength of light. (See column 1 , 
where Mayer teaches the general formula for distance z is equal to n*P'^2/lamda. A 
formula further taught by Mayer is shown in Col. 4, line 54. Lamda/4 is used for this 
particular case see Col. 4, line 53. By substituting the values into the formula in column 
4, the result clear shows the claim language is anticipated. Subsequent claims relate to 
the distances between the gratings are rejected base on the same logic). 

12. Regarding claim 9, as understood, Mayer teaches the second grating is a phase 
grating in which optical path difference varies sinusoidally. 

1 3. Regarding claim 1 3, as understood, Mayer teaches a plurality of detecting 
elements arranged discretely at the third grating period, and the third grating and the 
light detecting elements are integrated with each other. That is, the light passes 
through third grating passes onto the detecting elements. 
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14. Claims 1, 4 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Nihommori (U.S. Patent 6,635,863). 

15. Regarding claim 1 , Nihommori teaches (Fig. 2) an optical encoder comprising: 
an incoherent light source (3); a first grating (6), which is an amplitude grating having a 
first grating period, for spatial amplitude modulation of the incoherent light from the light 
source; a second grating (11), which is a phase grating having a second grating period, 
for spatial phase modulation of light from the first grating; a third grating (7), which is an 
amplitude grating having a third grating period, for spatial amplitude modulation of light 
from the second grating; and a light detecting element (5a) for detecting light from the 
third grating, wherein the encoder detects relative displacement between respective 
gratings. 

16. Regarding claim 4, Nihommori teaches (Fig. 2) the second grating (1 1) is a 
reflective phase grating, and the first (6) and third gratings (7) are arranged on the same 
side with respect to the second grating (See figure 2). 

17. Regarding claim 1 1 , Nihommori teaches the gratings have rotary scale (see 
figures 1 and 2). 

Allowable Subject Matter 

18. Claims 5, 6, 8 and 10 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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1 9. Regarding claims 5 and 6, prior art does not teach a ridge and a valley of the 
second grating is substantially equal to lamda/4 or lamda/8 wherein lamda is the 
wavelength. 

20. Regarding claim 8, prior art does not teach both a first distance between the first 
and second gratings and a second distance between the second and third gratings are 
substantially odd integer multiples of P'^2/(4*lamda), where lamda is wavelength of light. 

21 . Regarding claim 1 0, prior art does not teach a first distance between the first and 
second gratings is different from a second distance between the second and third 
gratings, and the ratio of the first distance to the second distance is substantially equal 
to the ratio of the first grating period of the first grating to the third grating period of the 
third grating. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TONY KO whose telephone number is (571)272-1926. 
The examiner can normally be reached on Monday-Friday 7:30 - 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TKO/ 



/Georgia Y Epps/ 

Supervisory Patent Examiner, Art Unit 2878 



